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•Discoveries of New SNR candidates

•New Aspects of Peculiar Diffuse Sources

• 6.7keV and 6.9keV line distribution

•Discoveries and Revisits of 6.4 keV clumps

•Discovery of diffuse 6.4keV emission from the intercloud region

•Discovery of neutral Ar, Ca, Cr and Mn lines

•Time variabilities of 6.4keV and Hard X-ray emission from XRNe.

• 3D-distribution of the XRNe
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Fig. 1. Wide-band (0.7–5.5 keV) smoothed images by the (a) XIS and (b) MOS shown with the logarithmic intensity scale. Overlaid green contours
in (a) are an 18 cm radio continuum map from the Very Large Array (VLA; Mehringer et al. 1998). The point source extraction aperture size and
background accumulation region for PS2 and PS3 are shown in (b). See subsubsection 3.2.1 for details. For the XIS image, we merged events with the
three CCDs, subtracted the non-X-ray background (Tawa et al. 2008), corrected for the vignetting, and mosaicked the two fields with different exposure
times normalized. The fields of view are shown with two solid squares with 180 in length. For the MOS image, we merged two CCDs and mosaicked the
two fields with normalized exposures. The fields are shown with two circles with 300 in diameter.

by external X-ray irradiation (Murakami et al. 2000). H II
regions are also an emerging class of diffuse X-ray sources
with a similar spatial scale. They show a variety of spectral
shapes, including soft thermal (Townsley et al. 2003; Hyodo
et al. 2008), hard thermal (Moffat et al. 2002; Ezoe et al. 2006),
and nonthermal (Wolk et al. 2002; Law & Yusef-Zadeh 2004;
Wang et al. 2006; Tsujimoto et al. 2007; Ezoe et al. 2006) emis-
sion. In addition to the X-ray emission, the measurement of the
X-ray absorption gives a constraint on the distance and hence
the physical scale of extended objects.

Several X-ray observations were reported in the Sgr D
region. In a BeppoSAX study (Sidoli et al. 2001), diffuse X-ray
emission was significantly detected from the Sgr D SNR and
marginally detected from the Sgr D H II complex. In an ASCA
study (Sakano et al. 2002), the image was plagued by stray
lights from a nearby bright source and was unsuitable to search
for diffuse X-ray sources. In an XMM-Newton study (Sidoli
et al. 2006), dozens of point sources were identified, but no
diffuse emission was detected presumably due to high back-
ground. The possible diffuse X-ray detection by BeppoSAX in
the Sgr D H II complex has not been confirmed and no spectral
information exists for this source.

We conducted X-ray observations of the Sgr D H II complex
using the X-ray Imaging Spectrometer (XIS: Koyama et al.
2007a) onboard Suzaku (Mitsuda et al. 2007). The low back-
ground of XIS makes it particularly well-suited for finding
diffuse sources of low surface brightness and yielding their
high signal-to-noise ratio spectra. Indeed, a series of XIS

studies in the GC region identified several new SNRs and
irradiated GMCs (Koyama et al. 2007b; Mori et al. 2008;
Nobukawa et al. 2008) and reported detailed spectroscopy of an
H II region (Tsujimoto et al. 2007). Upon the confirmation of
the previously claimed marginal diffuse detection in the Sgr D
H II complex, we further aim to construct the X-ray spectrum
which gives important insights into the origin of the emission
and the entire complex.

Here, we present a significant detection of diffuse X-ray
emission from the Sgr D H II complex with the Suzaku XIS.
High signal-to-noise ratio spectra were obtained from two
different diffuse sources. We discuss their X-ray characteris-
tics and their association with sources observed in our study
using the 100-m Green Bank Telescope (GBT) and in other
archived multiwavelength data sets. Based on these data, we
propose a new view of the Sgr D H II complex. In this paper,
we supplement the Suzaku data with those taken by XMM-
Newton in order to evaluate the contribution of point sources
to the diffuse emission. Throughout this paper, we use east and
west in the Galactic longitude direction, and north and south in
the Galactic latitude direction for simplicity.

2. Observations

2.1. Suzaku

We used two XIS fields covering the Sgr D H II complex in
the Suzaku GC mapping project (table 1). We hereafter call the
two fields as north and south fields (figure 1a). The north field
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1. Discovery of SNR candidates

No. 1] Discoveries of Diffuse Iron Line Sources from the Sgr B Region S223

Fig. 3. The 6.7 keV line map (the 6.58–6.74 keV band map) showing
bright spot at the northwest corner. The fluxes are normalized by the
6.7 keV flat-field image. The source and background regions are shown
by the solid and dotted ellipses, respectively.

6.4, 6.7, and 6.9 keV lines (Kα lines of Fe I, XXV, and XXVI)
in the source and the background regions, by applying a
phenomenological model (a bremsstrahlung continuum and
many Gaussian lines) in the raw data (no background subtrac-
tion). The resulting 6.4, 6.7, and 6.9 keV line fluxes are 2.22,
5.17, and 0.48 for the G0.61 + 0.01 (source) region, and 0.61,
0.68, and 0.30 for the background region, where the flux unit
is 10−6 photons cm−2 s−1 arcmin−2. In contrast to the 6.7 keV
line, we see no significant excess in the 6.9 keV line from the
source region compared to the background region. Thus we
confirm that G0.61 + 0.01 emits strong 6.7 keV line, but very
weak 6.9 keV line. The small excess of the 6.4 keV line makes
the low energy tail in the 6.7 keV line.

The FIs and BI spectra were simultaneously fitted with
a plane parallel shock model (VPSHOCK in the XSPEC
package) adding two Gaussian lines at 6.4 keV and 7.06 keV.
These two lines represent the Kα and Kβ lines of Fe I, where
the flux of latter line is fixed at 12.5% of the former (Kaastra,
Mewe 1993). The best-fit results and parameters are shown in
figure 4 and table 1. Although we detected the 6.4 keV line
from G0.61 + 0.01, it is very difficult to judge whether this line
is really attributable to G0.61 + 0.01, due to spilled-over flux
from the adjacent source Sgr B2, or due to a fluctuation of a
larger scale structure in the 6.4 keV line. As for the last possi-
bility, we see a large scale 6.4 keV enhancement in the north-
west compared to the background region in the southeast (see
figure 5). In any case, we ignore this line in the discussion of
G0.61 + 0.01 because the 6.4 keV line flux is only 3% of that in
Sgr B2 (see tables 1 and 3). Since the Suzaku spatial resolution
is not good enough, there may be possible contamination of
unresolved point sources. To check this problem, we searched
for point sources using the Chandra archival data (OBSID: 944,
99 ks exposure time) and found no point source in the source
region. On the other hand, in the background region, there are
48 point sources. The total flux in the 2–10 keV band is 5 ×
10−13 erg cm−2 s−1, which is only ∼ 2% of the CXB + GCDX
flux of 2.6× 10−11 erg cm−2 s−1, and hence can be ignored in

Fig. 4. Top: the X-ray spectrum of the sum of 3 FI CCDs (XIS 0, 2,
and 3) for the new SNR (G0.61 + 0.01) with the best-fit VPSHOCK
model. Bottom: same as the top, but of the BI CCD (XIS 1).

the present data analysis and discussion.
The best-fit temperature of ∼ 3 keV and overabundance of

Fe are consistent with an ejecta of a SNR and are similar
to those found in the central region of Sgr A East, a young
SNR near the GC. The high temperature component of Sgr A
East is kT ∼ 4–6 keV (Sakano et al. 2004; Park et al. 2005;
Koyama et al. 2007c), and iron is overabundant by factor of
4–5 (Maeda et al. 2002; Sakano et al. 2004; Park et al. 2005;
Koyama et al. 2007c). Thus G0.61 + 0.01 is likely an ejecta
dominant central region of an SNR. We note that Sgr A
East has a low temperature component of about 1 keV, while
G0.61 + 0.01 has not. The absence of a softer plasma may be
due to the large absorption. The NH value of 1.6×1023 Hcm−2

is larger than that of typical value to the GC (6× 1022 Hcm−2)
(Sakano et al. 2002). Therefore, G0.61 + 0.01 could be located
behind or at the rim of the Sgr B2 cloud. Since G0.61 + 0.01
is located in the south of an expanding radio shell (Oka et al.
1998), which is probably interacting with the Sgr B2 cloud
rim, we regard that the distance of G0.61 + 0.01 is the same
as that of Sgr B2 and is assumed to be 8.5 kpc (Reid et al.
1988). Then the 2–10 keV band luminosity is estimated to
be 1.5 × 1034 erg s−1, which is typical for an ejecta plasma

Young (<1000 y) SNR G0.61+0.01
    kT= 3.2 keV, Z(Fe) = 5.1

Middle-Aged (<10000 y) SNRs
    kT~1 keV, Z～1S188 H. Mori et al. [Vol. 60,

Fig. 5. Background(BG2)-subtracted FI (black) and BI (red) spectra
of G359.79!0.26 and the best-fit model convolved with detector
responses (solid lines). The FI spectrum is the average of those
obtained with three FI CCDs and is arbitrarily scaled for the purpose
of display. The middle and bottom panels represent residuals from the
best-fit model for the FI and BI spectra, respectively.

For a quantitative comparison of the spectrum due to
the BG3-subtraction with that in the GC South field (BG2-
subtraction), we fitted the BG3-subtracted spectrum with a CIE
plasma model affected by photoelectric absorption. Because
the overall spectrum showed similar line features to those of
the BG2-subtracted spectrum, we set elemental abundances of
Mg, Si, S, Ar, and Ca to be free parameters. The abundances
for the other elements were fixed to be solar. The CIE plasma
model well reproduced the spectrum above " 1:3 keV. The
best-fit temperature and absorption column (NH) are 0:97 keV
and 4:3 # 1022 cm!2, respectively. Comparing the best-fit
parameters of the BG2-subtracted source (table 3) with those
of the BG3-subtracted source, we can see that in the hard
X-ray band (E > 1:3 keV), where the contamination by the
GCDX is significant, both results are consistent with each other
within the 90% confidence intervals. We therefore conclude
that systematic errors due to the GCDX selection can be safely
ignored in the following discussion.

4. Discussion

We discovered a CIE plasma in G359.79!0.26. Since the
absorption column (NH " 4 # 1022 cm!2) is consistent with
that of the interstellar absorption towards the GC, we conclude
that it is located in the GC region. We estimated the physical
properties of G359.79!0.26, using the best-fit parameters of
the plasma determined by simultaneous fits described in the
previous section. Assuming that the distance to the GC is
8.5 kpc, the emission measure of the plasma is estimated to
be 1:9 # 1058 cm!3. If the X-ray emitting region is an ellip-
soid with a line-of-sight dimension equal to the minor axis, its
volume, V , is 4:6 # 1058 cm3. The electron density and mass
of the plasma were derived to be ne = 0:64f !1=2 cm!3 and
M =1:4nemp V = 35 f 1=2Mˇ, where f and mp are the filling
factor and proton mass, respectively. The thermal energy of

Fig. 6. Exposure-corrected mosaic image of 4 GC pointing observa-
tions in the S XV band (2.35–2.55 keV). We combined the XIS images
shown in figure 1a with those taken by the two PV phase observations.
The 4 # 4 binning and Gaussian smoothing with a kernel of 0:028 were
applied to the image. An overlaid contour (light gray solid lines) repre-
sents an intensity map at a radio frequency of 10 GHz, adapted from
Sofue (1988). We also indicate a possible large ring-like structure by
a green-dashed elliptical annulus.

G359.79!0.26 was estimated to be Eth =
3

2
M=.!mH/kTe =

1:7f 1=2 # 1050 erg, where ! represents mean atomic weight of
0:604.

Assuming that electrons and ions in the postshock gas are
in energy equipartition, i.e., Te = Ti, a sound velocity of the
1 keV plasma can be estimated to be vs = ŒkTe"=.!mH/#1=2 '
520 km s!1, where " = 5=3 represents the specific heat ratio of
ideal gas. Thus, the dynamical timescale of tdyn " 1:9 # 104 yr
was calculated by dividing the radius of the major axis (40 "
10 pc) by the sound velocity. On the other hand, the ionization
timescale estimated from the ionization parameter (net " 1 #
1012 cm!3 s) and the electron density (ne " 0:6f !1=2 cm!3) is
tion = 4f 1=2 # 104 yr, which should be the upper limit of the
SNR age because of the uncertainty of the filling factor. For
tion " tdyn, the filling factor is required to be f " 0:2.

4.1. Mixed-Morphology SNR

Figure 6 shows the XIS mosaic images of the GC pointing
observations in the S XV band (2.35–2.55 keV). We combined
the images of our observations with those of the two PV phase
observations mentioned in section 2 (the Sgr A East and its
western regions). The image was binned by a factor of 4, and
was smoothed with a Gaussian filter of $ = 0:028. Exposure and
vignetting corrections were also applied. In figure 6, we have
overlaid a contour of the intensity map at a radio frequency of
10 GHz by Sofue (1988). Using the 10 GHz survey data by
Handa et al. (1987), the authors performed a detailed analysis
of the shell-like structure around G359.79!0.26, designated as
G359.8!0.3, and detected linear polarization in the eastern half
of the structure. Since the linear polarization supports that the

G0.61+0.01
(Koyama+07)

G359.79-0.26
(Mori+08)

G359.77-0.09
(Mori+09)

G0.42−0.04
(Nobukawa+08)

G359.41−0.12
(Tsuru+09)

G359.12-0.05
(Nakashima+10)

G1.2-0.0
(Sawada09+)
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2. New Aspects of Peculiar  Sources (1)
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Fig. 5. GC mosaic images of He-like sulfur K˛-line (a), and He-like and H-like iron K˛-lines (b). The images were binned by 32 ! 32 pixels and the
continuum fluxes were then subtracted (see text) and the images were smoothed with ! = 10.66. The exposure time and the vignetting effect of the XRTs
were corrected. The XIS field of view is indicated by a red polygon. The GC-ring spectrum was extracted from the elliptical arc-like region encircled
with solid curves. The background region is shown by a dashed polygon excluding the source-extraction region and an ellipse with a red slash.

normalized by the effective area, and were summed together.
Finally, we subtracted the background spectrum from the ring
spectrum, which is shown in figure 6a.

The spectrum clearly shows the Si, S, and Ar emission lines,
in addition to a marginal emission line due to He-like Ca. We
fitted the spectrum by an absorbed CIE plasma model with the
variable abundances of Si, S, and Ar. The best-fit parameters
of the absorption column density and the electron temperature
are NH = 5.5 ! 1022 cm"2 and kTe = 0.91 keV. The elemental
abundances of Si, S, and Ar are solar or subsolar values. The
results are summarized in table 2. We note that all of the best-
fit parameters of the absorption column density, the electron
temperature, and the elemental abundances are intermediate
values between those of G 359.77"0.09 (see subsection 3.1)
and G 359.79"0.26 (see table 3 of Mori et al. 2008).

Furthermore, we made a ring spectrum excluding the
G 359.77"0.09 and G 359.79"0.26 emission to examine
whether the region with the faint K˛-line emission from
He-like sulfur (referred as to faint ring hereafter) is related
to these two bright clumps. The excluded regions for
G 359.77"0.09 and G 359.79"0.26 are the same as that
described in subsection 3.1 (see also the solid ellipse in
figure 1a) and that described in section 3 of Mori et al.
(2008), respectively. As is shown in figure 5b, the periphery
of G 359.77"0.09 shows relatively bright K˛-line emission
from highly ionized iron because of its location. Thus, in
order to extract the corresponding background spectrum, we
removed the area overlapped with the dashed rectangle shown
in figure 1a from the background region. We again subtracted
the background spectrum after applying the vignetting correc-
tion. The X-ray spectrum of the faint ring is shown in figure 6b.

The spectrum shows the K˛ emission lines from He-like Si,
S, and Ar. This feature is similar to that of the ring spectrum

shown in figure 6a, and indicates that the X-ray emission has
a thin thermal plasma origin. We fitted the faint ring spec-
trum with an absorbed CIE plasma model. The elemental abun-
dances of Si, S, and Ar were allowed to vary again. The best-
fit parameters are consistent with those derived from the ring
spectrum including the G 359.77"0.09 and G 359.79"0.26
emission; the X-ray emission from the plasma with the temper-
ature of kTe = 0.96 keV is attenuated with the absorption of
NH = 5.5 ! 1022 cm"2. We summarized the best-fit parameters
in table 2. This result strengthens the physical connection of
the faint ring emission to G 359.77"0.09 and G 359.79"0.26.

4. Discussion

4.1. G 359.77"0.09

The X-ray spectrum of G 359.77"0.09 clearly shows the
presence of a thin thermal plasma (kTe # 0.7 keV). The heavy
absorption of NH = 6.9 ! 1022cm"2 indicates that the plasma is
located in the GC. Using the best-fit plasma parameters derived
from the G 359.77"0.09 spectral analysis, we can estimate
some physical properties. Assuming that the distance to the
plasma is 8.5 kpc, the emission measure is estimated to be 6.9
! 1058 cm"3. If the plasma is an ellipsoid with dimensions
of 40.9 ! 20.4 ! 20.4, corresponding to 12 pc ! 6.0 pc ! 6.0 pc
in the GC, the volume of the X-ray emitting plasma is 3.9
! 1058 cm3. The electron density of the plasma is then derived
to be 1.3f "1=2 cm"3, where f is a filling factor.

The elemental abundances of the plasma are consistent with
the solar values, which implies that the X-ray emitting plasma
has an interstellar medium (ISM) origin. The total mass of the
plasma is M = 1.4nempV = 58f 1=2Mˇ (mp represents the
proton mass), and its thermal energy is estimated to be Eth

= 3
2

MkTe
"mp

= 1.9f 1=2 ! 1050 erg. Here, " represents the mean

Sgr A*

Elliptical Ring Like Structure

Mori+09

Super Bubble

Both have similar spectra. 
Physically Connecting. E(thermal) = 1e51 ergs

Candidate for a Super Bubble

Diffuse and Chimney-like Structure 

SNR and associated outflow
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3.  Fe-K Lines (6.7, 6.9 keV) Distributions

Truly Diffuse or
 Point Sources  ?



  S
u
rf
ac
e
 b
ri
gh
tn
e
ss

   
(1

0-6
 p

h/
s/

cm
2 /a

rc
m

in
2 )

    B：East 
    R：West

Ridge: Yamauchi
GC: Nobukawa+

• The border between 
GC and GR is located  
at l = 1～2deg.

• The temperature of GC 
would be higher than 
GR.

Nobukawa, Hyodo+,
Yamauchi+09 



6.7keV Line Profile vs Stellar Mass Distribution
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Fig. 4. (a) The Fe XXV Kα line intensity distribution along the Galactic plane as a function of l∗ (distance from Sgr A∗). For
simplicity, only negative l∗ region is shown, except for those at |l∗| > 8.◦0 because the model in these region (Galactic disk) is
symmetric with respect to the positive and negative l∗. The green, purple, orange and yellow lines are the best-fit SMD model of
the nuclear stellar cluster (NSC), nuclear stellar disk (NSD), Galactic disk (GD) and Galactic bulge (GB), respectively. The black
solid line is the sum of the four components of NSC, NSD, GD and GB. The emissivities of these components are fixed to be the
same. The data of |l∗| > 1.◦5 and |b∗| > 0.◦5 regions are used simultaneously in the fitting.
(b) The same as the left panel (a), but those along the Galactic longitude at l∗ = −0.◦114 as a function of b∗ (distance from the
Galactic plane). The arrow shows the position of b = −1.◦4 which is almost the same region as Revnivtsev et al. (2009). For
simplicity, only negative b∗ region is shown.
(c) The same as the upper panel (a) but with the best-fit model in the whole region (GRXE and GCDX) with free parameters of
the emissivities (or stellar mass densities) of NSC and NSD.
(d) The same as the upper panel (b) but with the best-fit model same as the panel (c).

Table 4. Best-fit result with the stellar mass distribution
model.

Component Mass emissivity of
the Fe XXV Kα line ε ∗

Nuclear stellar cluster 111 ± 37
Nuclear stellar disk 22 ± 2

Galactic disk† 5.85 (fixed)
∗ See equation A7. The units are 1033 photons s−1 M−1

# .
† Mass emissivities of the Galactic bulge and the Galactic
disk are fixed to the best-fit of |l∗| > 1.◦5 and |b∗| > 0.◦5
regions.

5. Summary

1. We have obtained intensity profiles of the Fe I,
Fe XVV, and Fe XXVI Kα lines in the Galactic center

region of −3◦ < l < 2◦ and −2◦ < b < 1◦.
2. The intensity profile of Fe XXV Kα is nicely fitted

with the SMD model in the GRXE region (|l∗|> 1.◦5
or |b∗| > 0.◦6), while that in the GCDX (|l∗| < 1.◦5
and |b∗|<0.◦6) shows 3.8(±0.3)–19(±6) times excess
over the best-fit SMD model to the profile of the
GRXE region.

Appendix. Stellar Mass Distribution Model of
the Milky Way Galaxy

This appendix describes the details of the three-
dimensional stellar mass distribution (SMD) and actual
two-dimensional fitting model (SMD model) in section
4. The SMD model was originally compiled by Muno
et al. (2006) using the results of Launhardt et al. (2002)
and Kent et al. (1991) based on near infrared (NIR) ob-
servations with COBE, IRAS and IRT (Boggess et al.
1992; Clegg 1980; Koch et al. 1982). The major emis-
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Fig. 4. (a) The Fe XXV Kα line intensity distribution along the Galactic plane as a function of l∗ (distance from Sgr A∗). For
simplicity, only negative l∗ region is shown, except for those at |l∗| > 8.◦0 because the model in these region (Galactic disk) is
symmetric with respect to the positive and negative l∗. The green, purple, orange and yellow lines are the best-fit SMD model of
the nuclear stellar cluster (NSC), nuclear stellar disk (NSD), Galactic disk (GD) and Galactic bulge (GB), respectively. The black
solid line is the sum of the four components of NSC, NSD, GD and GB. The emissivities of these components are fixed to be the
same. The data of |l∗| > 1.◦5 and |b∗| > 0.◦5 regions are used simultaneously in the fitting.
(b) The same as the left panel (a), but those along the Galactic longitude at l∗ = −0.◦114 as a function of b∗ (distance from the
Galactic plane). The arrow shows the position of b = −1.◦4 which is almost the same region as Revnivtsev et al. (2009). For
simplicity, only negative b∗ region is shown.
(c) The same as the upper panel (a) but with the best-fit model in the whole region (GRXE and GCDX) with free parameters of
the emissivities (or stellar mass densities) of NSC and NSD.
(d) The same as the upper panel (b) but with the best-fit model same as the panel (c).

Table 4. Best-fit result with the stellar mass distribution
model.

Component Mass emissivity of
the Fe XXV Kα line ε ∗

Nuclear stellar cluster 111 ± 37
Nuclear stellar disk 22 ± 2

Galactic disk† 5.85 (fixed)
∗ See equation A7. The units are 1033 photons s−1 M−1

# .
† Mass emissivities of the Galactic bulge and the Galactic
disk are fixed to the best-fit of |l∗| > 1.◦5 and |b∗| > 0.◦5
regions.

5. Summary

1. We have obtained intensity profiles of the Fe I,
Fe XVV, and Fe XXVI Kα lines in the Galactic center

region of −3◦ < l < 2◦ and −2◦ < b < 1◦.
2. The intensity profile of Fe XXV Kα is nicely fitted

with the SMD model in the GRXE region (|l∗|> 1.◦5
or |b∗| > 0.◦6), while that in the GCDX (|l∗| < 1.◦5
and |b∗|<0.◦6) shows 3.8(±0.3)–19(±6) times excess
over the best-fit SMD model to the profile of the
GRXE region.

Appendix. Stellar Mass Distribution Model of
the Milky Way Galaxy

This appendix describes the details of the three-
dimensional stellar mass distribution (SMD) and actual
two-dimensional fitting model (SMD model) in section
4. The SMD model was originally compiled by Muno
et al. (2006) using the results of Launhardt et al. (2002)
and Kent et al. (1991) based on near infrared (NIR) ob-
servations with COBE, IRAS and IRT (Boggess et al.
1992; Clegg 1980; Koch et al. 1982). The major emis-
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The 6.7 keV line flux vs
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Nobukawa, Hyodo+ 

The 6.7keV has more extended 
distribution than point sources. 

Distribution of Point source flux (4.8-8 keV)



• Size ~ 50pc x 30pc

• L2-10 ~ 2×1036ergs/s

• nave ~ 0.1cm-3

• npeak ~ 0.4cm-3

• Egas ~ 3×1052ergs

Plasma Parameters   (assuming ZFe=1.2)

~0.36°

~0.70°

R: 6.7keV, G:2.45keV, B: 6.4keV

• Escape Time scale (latutude) τesc = Size/Cs = 2×104yr

• Heating Rate = Egas/τesc ~ 5×1040ergs/s ~ 10-3 SN yr -1 

Much higher than the current activity of Sgr A* and 
~10-5 SN yr-1 expected from the stellar mass in this 
region.

• Plasma is in the ionization equilibrium or not ?

Tsuru+ (Suzaku2007)



Sgr	
  B1

E.W : 1–2keV
K-edge : 2–10 x 1023 cm-2

X-ray reflection is 
more likely.

4.  6.4 keV clumps : New and Revisit

Nobukawa+08 Nakashima+11Nakajima+09Inui+09 Hyodo+08 Takigawa+ Ryu prep Uchiyama+11
Uchiyama #35



→Electron bombardment is conceivable !

Since Radio Arc is a site of 
relativistic electrons, it may also 
include Low Energy Cosmic Ray 
electrons (LECRe). 

4.735GHz (radio) image

Fukuoka+09
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Fig. 4. Background-subtracted spectrum (FI) of G 0.174−0.233. The data and the best-fit model are

shown by the crosses and the solid line, respectively. The lower panels show the data residuals from the

best-fit model. For brevity, only the FI spectrum is shown, although the fitting were simultaneous with

the BI spectrum.

then obtained a nice fit (figure 4). In table 1 we present the best-fit parameters. Although

the detection of the Ar-Kα line is marginal (90% confidence level), the Ca-Kα line was surely

detected with ∼ 3σ significance.

3.3.2. G 0.162-0.217
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Fig. 5. Same as figure 4, but for the G 0.162−0.217 spectrum.

We obtained the source spectra from the solid circle with a radius of ∼ 1.′0. The back-

ground region and the spectral analysis procedures are the same as those of G 0.174−0.233.

Since the background-subtracted spectra are similar to those of G 0.174−0.233, we fitted with

the same model, an absorbed power-law plus two narrow Gaussian line at 6.4 keV and 7.06 keV

in the 2.0–10 keV energy band (figure 5). The best-fit parameters are given in table 1. The spec-

tra have weaker emission lines and steeper continuum than those of G 0.174−0.233, although

the interstellar absorption is almost the same.

8

Fe

EW(Fe)～0.20 keV

Γ=2.5(1.9-2.7)
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5. Discovery of diffuse 6.4keV emission 
        from the intercloud regoin. 

Uchiyama+11
Uchiyama #35

ABD C E

6.4	
  keV	
  line	
  intensity

Diffuse 6.4keV line emission 
exits in the intercloud region. 



Summary of My Talk

• 6 Middle-Aged and 1 young SNR candidates

•Discovered a Super bubble, “Chimney”, Strong RRC of 

G359.1-0.5 and Diffuse Thermal Emission of Tornado

•Origin of He-Fe-Kα in the GC is different from GR

•Discovered or Revisited 12 XRNe

•Discovery of a 6.4keV clump  due to Electron bombardment. 

•Discovery of diffuse 6.4keV emission from the intercloud region. 
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The data are open.   A lot of (new) themes can be found. 
Please join us and explore new sciences in the GC region.



Thank you.
The data is open.   A lot of (new) themes. 
Please join us and discover new science !


